Effects of St. John's wort extract on indinavir pharmacokinetics in rats: differentiation of intestinal and hepatic impacts.
To evaluate the possible herb-drug interaction of St. John's wort (SJW) extracts with indinavir in rats and to set up a model for characterizing pre-systemic sites for the interactions between orally administered herbs and pharmaceuticals. The in vivo pharmacokinetic study and in situ single-pass intestinal perfusion model were employed in the research. Plasma indinavir concentration and cytochrome P450 3A activities were measured by high-pressure liquid chromatography and spectrophotometric assays, respectively. Oral administration of either 150 or 300 mg/day SJW for 15 days significantly reduced indinavir plasma levels with certain pharmacokinetic parameter changes. The cytochrome P450 3A analysis suggested that this interaction was attributable to the induction of indinavir metabolism. Further perfusion study demonstrated that both small intestine and the liver contributed significantly to the reduction of indinavir bioavailability and was flow rate-dependent. Moreover, the small intestine was the major site for the pre-systemic metabolism of indinavir, whether with or without SJW pretreatment. Herb-drug pharmacokinetic interactions between SJW and indinavir can be clearly observed in the Wistar rat model. Particularly, the respective first-pass effect contributed by the small intestine and the liver could be differentiated and quantified. The application of the animal model to investigating herb-drug interactions or other relevant research purposes is envisioned.